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^ i£&ffi#irT^ Biiotfc^o ^ »a«»»-e«i: * *i/c i * 4 sad <fc 4 7 

e> *t* <fc o [z. p v ^7 Aitt«i £»P r* # 4 1 I* 3 A * **> tc I* < o 
CDHSIz J: y s Stt-CI±IH3fc<BSSffi<*: y Ll^ **tr L^* ^tH^MM L 
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(DM* : $M*«t (I : bit) *tt#T*#*Jb<. »tt«Jltttt:a)»«tt««t L 
-Cfc&o £jfM*i+(D I : bit^IBtt^: Pi?^AJtO)itJPi:*lcitJp-r*-i:ti 

ft^f*. "J V^7A0)J±i^>^< <h*fi 1 0 : 1^ 1 000: 1 izm&m 

g yji—jisTk^yj >iBtt^-»KjMiiPt"*f=-3*t* t Kn^us^HbiajSiiffi 

7t^;u5;Mbt"^r;u^v<z)^>i/)<iajpt"^i^o*LrM^b-r^o 

Ki^jRjcaje*a«Lrpi;^A(3C)»ii*aie)"rtHB*rz % mar^t kiz 
i««T?ft y . p y -5Ao>aitt*»-r « <fc a rzssfettassisaM-r * - 1 *< 
m^i^^o-CRfrM^tt-cLN^o Pi;^At««-r«<3E>i^«iEtt?-««ffiLt= 
^0<fc3ftPS^jMtt«*a>w^ ccd 
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U n r u h *b(D%km¥ft*M4, 13 9, 5 6 5-§-^v^7 P^P/^ v^7 P 

v^P'O^v. ?x^-> h^>S(>T^ 'J >^<Z)^11^l^-^C;-j^ib 

W^Ltfc^ Un r uh(D^i^l4, 1 5 2, 3 4 4^^X7 
^y7iP-t?>^IBiLrfcy s Ph i I I i p s ib>(D%kmm$m4, 7 5 5, 
6 2 ^^f 7 e^^^ U>IEte^£fS«6LTl^o C a s e y 

£>, "Diphosphines with Natural Bite An 
gles near 120° Increase Selectivity f 

Rhod i um— C 

atalyzed Hydroformylation, 

S o c i e t v 19 9 

2, 1 14, 5535-554 3 l^M^ J: 5 l^. ^il^^L^e^x 

— ;ix. v^p^p/'sv. y ;ix7fOix^>^^fe^^(D^^tr^cDv7Kx^^ y iB^i 

^tfocz)-j^7tvX^^y ifi^iT-CDd^. 0"J;L(3! i , i' -tfx (v?x-;u7tx 
X7^y) 7iPt^h7>x-i, 2 ex (v^x^ju/tvx^^y y =$-)\s) 
v^p^> (t-DPCB) »fi*KlzS>l«Ii5tt : f-aift-en-TJU J rt K(c 

II (i : b) TJUf^t Kit*JMPf*K^«:**tfco =«HEtt^<D»ft»tt 

SOftiP^^-ritWOffJfi. U n r u h(D7KHm^m4, 2 2 1, 7 4 4 4§& 
1X4, 1 5 2, 3 4 4ftfc-6o I : b T 7 JUt" t Ktb^iSJPf & - 

t mm Ltco &mta=mmnL i F<b¥t&m\* u >r^&& l*= ? x :=jua_t[z P - 

CF 3 **t?7iP-lr>-C*ofco 22: 1 OlMW^ftHrJU^t KJtt. h 



^j£y ? p — =f £ y x p -tr >iBte^ <h »j<b * <£> L tftiit tebtefr-otcox* 



11 



«IC$M»>&fclx£l*5 Zt=bPmLtz 0 11^11 , 45 2, 1 9 6fliltt 

« j= -5 <c«f swBtt^ * ««-r « - 1 -e * * o 
*fi^a)®Ja)Bfi*]f±. KJ*— **«iBtt-7-. «ics?*x:7-ry 
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€>o t KP*;u5JMbJ5J£»^ 

<* + 0)'J >H^F»P V^A^O)J±fi'>^< tt«|3. 0:1. Olc-f^^fe 

^ o 

-»bft*£;k*f**#«a>tt^ jut© 
**tfct Kp*ju5JMb««**«^^ 
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f*-IMbjft*£ttiPtt#MBtt^ 

cd fRjaiEtt^F -r * a * » # s mmit* *« jh -r * rt 



oa*. R n r 2 . r/ &^r 2 ' a*i*t Kn*jnfju*-e*y* 



h7>x2, 3teiz#^£) izj:y«$tt^o ^x^^y^iBfi 
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* <d mms mzmte&wmT&'gf%r&(D \ttt$m m m x & y . ? y 

R n r 2 . r; &t/R 2 ' L < 1 ~»20, 

^pj^-efe^o fc&lMi. R n R 2 . R/ &tfR 2 ' tt»rcjft*«^»«i i 
»**«t-*fc»a)iKrK«i»b*«itiA^Rrft-eft«o 

G i I I i o m, R. D. , P h v s i c a 

Chemi s t rv . Addison— Wesley, 1 

9 7 0, I9f s 1 4 4- 1 7 1 WlzmW£ftT:i^&£. : 51ZlE<D/\/- V hv^V 

y-effi^iE-cfc^ti^-tassfiiBiii^irz-s-r^o /^te<07ju=i*v;&tf t k 
p*v;u«#fi:fta>/\y ^ hv^vis^^s Tir^ur ==y JkxSy*. 



7f-p N p-^;ut|-p n p- h g ^ju>j-py ^JUs m- h u ^;ix7|-py ^ju. v- 

m- h'J ^;U7|-Py ^JUs p-^7PP. m-^PP, p-^Pt, m-^P^E. 
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[z % R n r 2 . r/ ^t^R 2 ' iii5i-T?fcy* z*Lp>o)Sa)#/?fi^r#^[ce 
^Lf=l^-a>*SilSttS£*c>o flu ^f*^-ef*«:<. ;!^m£iPit£X£ 

H»l3W4««tOi»ittiS$^: Trj £ p - h'J^JUThny^JU^x 
— JU(C-r^) - ta^M^&ii^t^fis p-h'J ^JUTl- P > ^Jl^P^E^ V-tf V 

iv7Jl/^b (R a O) 2 P (O) HtJRJCaF-H:. R 3 rt<«*«^-» 1 - 5 OTJU 

fiTiC ( I ) : 



O 

Mg w 1. (EtOlP H 9 / 

ArBr 5 — > ArMgBr 2 ^ Ar 2 P~H /Ar a P-OH 

^ 2.H + /H 2 0 * / 
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gp*>ex (3, 5-i/y)i,l-nyjL—)i,) 7Hx^-<>t+vKtftl)o tfx (3 

17 -f >t^V K£ L i A I H 4 „ 7I-J1/V7X V^x — ;Uv^ V»OStc#J 

-CjstuL. TfvX^^r £o tfx (3, 5- v3?;L/7hP ^x-;u) t^x? 

>x-2, 3-ex (th'p*i/>fw y jU7t^u^-v£^*<z>xju*v^7 □ 

■J KtJEItaF-HrScitrzJ: UM^v^ v L/— h&t/v hyb- htfe^o 
y>f u>y ;UTpju-f v> v u- h«*f*(3E)«ariSJ6x*-A(l I) : 
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. t- t KP?^V*<B^tti«f*+T? (-fc+LSttteJEJC (I) CD/tvX^V 
Th^v KflDiKclcJ: VMJ&Zhtc) 12^X7^ V^TJU* 'J #JMXI£^tf)7K 
SHbtt (ffl*.l£KH) <Z>J£j£^b i n-s i t uM^^o 

-2o°cm »*L<f±»-7 5°c (^^r^x/r-feh^i) -ea^'j 

^C«h/)<S^'e&€)o 0>J*.I£. tfx (3, 5 -v^jutI-p ?x -ju) t)>iki3 
U^Afii, 2-ex [ex (3, 5-i>yj^nyjL—j[y) T^x^^y] -5 
-^ju7i-p^<v-tf >&]9 o%t i , 3-ex cex o, 5 - v?;i/7hp - 
ju) Ttvx^^y] -5-^jU7l-p^<v-tfv] m i ow>frz>m$L£ti&mi&i*v>m 

r-«»-r*B*HB*«ii-e**o -a><fc drawer** jrieh** 
ffisiomrr -c fc & o *x ? -< > $ v y T L/ > y ;u7t-ou^- > d * y -J g > y 

-TiJEKflD 1 Mf*JRJC5t(lll) : 



Ar 2 P-H At 2 P-K^ +/J^T °M S H^O 

THF, -75°C Z \ 

v — OMs 

frdf*. 0J*.f£l 9 7 6^1 0^ 2 O B#(tt^^ftlfc^^-^18 4 0 
9 O 6^<Z)^^l^^*^tt^i:a^^m#lz^D<Z)^[zi:y||^l3#^ 0 ffl* 
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f£\ □ v^a*;utK— ;ur h 4 (co) 12 *<z><fc5l-#^4^:ajutf^uffi#£ 
^frPv^Alb^£i|M:i®^&^^^ 

m 7L \t h jux >xf±*ftr ju* vxi±*»©^*n t K □ s ;MbJRje»a(Dtf 

lb**£J£<*;&tf/Xfifc KP7t^;u5JMbJ5J^±a*Sf*^e>^^*f*»^fcy 
. «S*Izf±-(b*Wr^gtt-e<i:<r*J:L\) 0 *0>«. »&;KfciBtt?-±: □ 
A^JU7K-JK3D;l^^m^t KP/fvJUSJMbJEJt*/— >fC|t&&A-f *U£J: < 
„ 17->l:fcl^t KP^U5;MbJ5^ra«»^^JE*&tf;SJS*ftT 

T?**/-iMbK*«ja#x(D#ttTi::^ 

M©^^ ( h ■ J ? 

x-;U7^X^^» Pv^A (I) EP^HRh (CO) (PPh 3 ) 3 -efc-g)o - 
ttfi^^ODZt^r^P,. ftigftPv^AtK'J K^JU/K^JUtiB^ ( h 'J V 

x-^7tvx:7^» a>m*-cfc^o L**u t KP7f^u5JHbKJt"e£«±*« 

X?-<>*tP v^AJ±A<HHfi*j(z3 : 1 £_blS&) tWfflL&ltttfi&^teL^ 

**W(0****tfclBtt^*1«»tt-**#*^fcll(*^HRh ( 
CO) (PPh 3 ) j^Py^AjItLt^ffi-r^Ztlz^^ h U ?x -;U/tvX 

Rh 2 0 3 . Rh (N0 3 ) 3 . Rh 2 (S0 4 ) 3 . Rh 4 (CO) 12 . Rh(CO) 2 7 
-tr^JUT-tr h-J" K RhCI 3 -3H 2 O s RhCICO (PPh 3 ) 2 . [Rh ( 
CO) 2 C I ] 2 . [Rh (2, 5-V^P7|-^£ VX» CI] 2S RhBr 3 S 
tfRh I 3 A<#lf€)*L4o /\P^>**Pi?^Aai*ttfflLJ:3fr4»*r= 
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y d>ft < t *«i 3 . o a***? ^ y j: 3 rz+^&iatt^Sttffl-r 

^r±3. o : lasaxai^'jv: p v^Aj±T*+#^T*fe& 0 hp*>. u>: □ 

■en y^AtiBtt^ssitw^iPiLSjaa-eMx^— Lrjt^ 

£ c fcfcm&l*£lTlzmzffiUM?&£*>lzt: KP7NJU5JHWb*0)JH*Pa«I=fit 

TJL/*- U dTv— (fiP^UCON;^) . tK'J (a-7hU:7^» tf- 'J ^V — s T ){, 
xx J f;uf±*<o»^rzf±t KP7tvjusjMb^S^(7)±j|!c^^/X(iIiJ±^ 

**^-eivc*xi*tti\, »J«(Da«f4*»W(D«sHd+"efcy. *^^f±sj^^ 
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*tt«Hb*#l*«JHU -0)J:5«:^b*«lA<*»fzWIz«i|-eft«^ v&tf h 
^<h-r^^e>li. #»^0^««al±^b^!|*l*03:^l>V=Ste^1 1 

fc«Hb**U «feyW*»f-f*»*. **»tf»*(3E)^A^lll«aF*L«-lb*«lA<S 
^l:t KP/tvjusJHb^^^o t KP7tvjusJHb^>i^S^pItg^^Ma)M^ 

t K) . tju*>I£ (ffjTtfir* 'j;u») &t>^Ff&*aT-tr£— (0>j*.f£r*p 
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w^yjifcy* ^»a«»»-cH*na)ay. #**fr***.4^£i:ij:y^p 

fflfcfcy. ^*#lzBEIz^^ttri^J:5^i8E?FOPv^At KPTtvjUSJMba 
i:-^bat*0«JSJ^JE*T-ejllfi$*L^o *o£KJE£tefflLT*<fcl^ ii 

ftiifoMii^LNo ft*. B*«sSA^ft4ooift»»m***i-±ia«m 

: 1 OT»*y»**<. **W0)iEtt?-*«ffi-r*»*^tt-a>IBH*ft5 0 : 1 
-1 : 5 0rz*t*-C#*CtA<apJWLfco L^U -»fZf***»-IMb«*a> 



»JEJ±l±ft6 : 1 ~**J 1 : 1 t U 2 : 1 - 1 : 1 tf)7K#Pl : -IWbitt* 
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y*?£L<l±. Pv^A^O. 5-20. Ommol/L^ig^Mo Mil* 

ti n-s i t u t»»*-e**o 

J2TF* *K«IcJ:y*«W<30*lfiIzol\riftW-r*o ±EKW^ttt\ TIBH 

ififfjo * < cd Ritt-c fc & z t mm £ ft j: 3 o 

JEJfcX^P— A (II) [ZfifclV v<7 P^<>£ yl>^ a^&c&j^t^v^ 
p^<>£ v^V*^jKLf=o «aSl«##i:aSS^^ K£«*.&5 0 0ml_3g*u£ 
77Xnl:vv^P^^yi> (75g) £ft&Avt£o 1 7 5°C^T?iP|^Lf= 

*i:»»Lr«mLf=o gajLfcv^P'O* v^>^^^x=i[z^(tr7K5^r* 

0°C^-e)^SPLf=o :9Ltv^P^>^vl>54. 9g (0. 8 3mol) 

MLtcc JMPLfci/^P'O* yx>fzaT«*-C«1 5»HBAMtr7VJHiy 
XfJl/ (14 3. 0g = 0. 8 3mo I ) £JP*fc 0 7R^£MI^3 O^Fnlttg^ 

I^I^ji^^lgL, 2mmHgfMl 02-11 2°C0)77^va>^ 

JRtofco NMR ( 13 c&i/ 1 h) [cj;y s Mi^I^yif JU/tvJU*> 



V^JL//K^vL/— h-Cfc^Ct^fiilSLfco i|Rmf±1 1 8. 9g (0. 5 0mo 
I =£gfefl0)6 0%) -efeofco 

0<t9[^2OO/<7fl^(Kh7>X-2, 3-7 JUtRJU^- > JU/tf 
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U— h50g^30 OmL&mW*— L>— ^ £ V — JUft 5 Om L&tf 
5%P d/C 2. 5 g t-gfl-tttzo 7h— h^7 ls—Z?&^mL. 1 0 0 p s 

»1 0»BBT?5 0°C£Tf_h#L*=f£. 2fXfl*y&^*«#.ltU SSItfiTLfco 

sitH***a;i3 2B*iBa#Lfco *^-h^u-^*BB#. rt«**flaym 

Lfco x$y— JH 0 OmLStf 5%P d/C 4 g$«fflLtay©9xf juy 

jutKju^Vv^jutK^vL/— h (ioi. 5g) *M*lc**<lbLfco mmRtf 

SU 2mmHg-CMl 08-1 1 5t077^^3>f Sfefco h7>X- 
2. 3-7 JU/KJU^-Vv^JJU/tO^O)^ (NMRIZJ:^) ylfJl/XXf JK&ilX 
1IJ14 2. 5g (liSMlO) 9 3 . 2%) Tf&ofco 

£P^£il 7L*3j— ^>tt«i 'J ^ hJi/izi7 7X^i:, TkSMb'j^Arjus 

— (13.0 g = 0. 3 4 2mo I ) t i*vifJH- T-JUft 3 0 0 m L 
&1\U7Ltco h^>X-2, S-yjU/KJU^-Vv^JUTtO^vX^JUXXTJU ( 
62. 5g = 0. 260mol) * ^R*x— rJUft 15 0m LlZ^^L. ifiiiil 
a*ll»-r**ft'CaTSl*f=J:y =H7^X=ircJp^fc 0 JEJ£lig*T-C38ffi 
Lfco ^iPOST«. Rl6H«**SE^lB*IBaaLfco *(=Bi|x^ju (2 0 

g = 0. 2 2 m o I ) ^1\W7LXmm<D L i A I H 4 <t SJ££i±fc 0 1 0%N 



h 4 c 1 i 5o g ^o< ytiD^fco -a L-c^«**tfc*fiiitt«-e 

fey. x— TJU»**x&StMLfco x-f^MMgS0 4 «L, ;JlilL 
H □— $ 'j— x/<tKu— £ — -ex— T-jb&mtt&t^ MS )\s7ti)l,-)-l,*J*$S 
-Jl/4 2. 6g^f btlfco C;fx£|ggU 0. 2 5mmHgt»jMl 11-1 

JU^->V>^y— JU0)l|Rsfi3 6. 2g (SttflO) 8 9 %) Vfoitzo 
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J£j£X*— A (II) (Z^^fZ^P-trX^tt. t-^i2 5 0mLZ 
§I^^X=|-e^^T[Z^7Kt 0| J v> 1 00mL|:h7>X-2, 3 - -/ JU7t<JU:J- 
>V>^y-JKl8. Og = 0. 1 1 5mo I) ^Lfco 77XH$7Ki 
+ *l#Tfcy £ VXJU/fv^JU^P UK (27. 3 g = 0. 238mol 

) *3 0»BilAMttiSTLfco JEItH*«l*»=3. 5fl*mo°C-e8M*U j&M 
(30*fcftl^f* % HC |-CpH«1*-ei1tftLfco ifctM* (lULfc) <hfi.fl 
*«»*^&8MRLfco Z*lP»*i«L, «**»b>^U> (3x7 5mL) T? 

;5fc;f Lfc 0 ±EA>P>a>B»»**Wb>^U>ft»*fc»*xL. 3N hc i (3 

x6 0mL) % ftl^5%NaHC0 3 *iSS ( 2 x 5 0 m L ) TfJGliJ Lfc Q It 

i gjb<»e>#tfco Iv> vL/- h^y jisfr^mikZ-etco 2-oa>m^i3< 
»e>*u z.tiZ'&tt&tmmoz/* vu-h3 i . 5 g (saMt(D8 7. s% 

ex (3, 5-y7Ma7i-^) ftvX70H («2«7|-.X7-f V^i/K) <P£fiE 



s.*^-— -^r/tt«2 5 om L^HSl^^^xzirzvy^v^AHijyjs (5. 3 

8g = 0. 2 2 1 mo I ) . **7KT h7tKP77> (THF) 5 0mLM v > 
*0>a^*fiiII£Jn*_. yy-*— JU£fc*8fl»Lfco Mg/THFfi«»l:ffl 
iSl-«**T^iiaE*<fJ*-r'l) <fc5^iSJS'e^R*T H F 5 Om L*0) 1 -^P^E- 
3, 5- v^^7hPK>-tf V (4 0. 01g = 0. 2 0 7mo I) SSTIW 
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2 5 0m L^HiI^^X=Hzto 7 KT H F3KJ5 OmL^^I'J >Si/lf;i/ (7. 
17g = 0. 05 20mol) $ Aftfco E U >1£ ylfjl/^ Atlfc V =7 X zi |Z 

^il±J£ (E t O) 2 P O M g B r ^mm^-^CD-C:, ffi'J >lyIfJH ^EJUe*§ 

§5^J£J&<Z>HR«±— fir=SttttC[) 8 0-9 5%T?&&o 

TH F<Z>fa2/3£fl*yttiU X— T-JU-CBftLfco *f= 1 0% 
H 2 S0 4 1 OOmL^TLfco *f U <0*»3&<± H^^jUc^^Xfco 

?ILs *M*4*)trMgS0 4 TJttllLfco ^[zi-fJ^P-^ 'J— x/< 

1 OOmL-Cftlft, Xtii-r-ixzs fifeHH*8. 8g)&<8of:. X— ^JU£$]5 
OmLSfmt^ts MI-2. 6 g © fifeS W<M Lfc©f 8 . 8g 

<h^i±fco p/floex (3, s-i/yjisl-nyjL-ji,) W^y >c >m<0HRm 

(±10. 4g (ffi'J >lvxfJU:^Lt 7 3%) T?&ofc 0 
^CD^ai^ffi^X^^ V^IH^^frotcc ±SB^€><Dffi7t^X^-r >Kf±1 4 



*JLT+ 1 6. 95ppmt + 31. 34p p m0 2O0t°-^^bfM^c 
o X^ hJKD^P hV^y^y 1 V^i^ts +16. 9 5<D\f—2<Dfttf 
tfX (3, TtvX^^T VTh^rv K^fe^Zt^ 

^Lfco flil^t 0 — Zltmti&O) (3, 5 -v^;ix7hP ^x-;u) ffiTfvX^^Vlt 
-efeofco fifeHH*tf)/J^#£ 1 8 0°CA^0. 3mmH g "C K u g e I roh 
r^tlMLfco BaJttfiJSHIU BUS 6 4°C-Cfcofco 31 P NMR|:J:|)<h 
. H2^7tvX^-<>>!|-^V K[3«fc&fcl\Z£jb«fflKLfco d*U±* ffi/fvX^^ 
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3, 5-zyyj^uyjL—J[y) WTfr^yj (4. 78g = 0. 0174mo 

I ) £A*Uc 0 :tlC7i-Jl/V7> (1 . 5 4 g = o. 0 1 4mo I ) £J0*. 

fco J5J^!fti*l«**Ti3 3B*FHii 3 o°c*-eipj»Lf=o ?ajg^±#-r^(^oH-c;g 

0 5mmHgt*Ml 28-1 3 8°C0)77^ V3 >SHftfco tfX (3, 5- 
V^JUtTP^x^U) TtxX^^f ><Z)i|X*fi2. 45 g (5 4%) Tf&otco 31 P 
«MRf*- 3 7 p p m (^H 3 P0 4 W^)) ^feSo 



h^x-2. 3 -ex rex o. s-^^jutI-p^x-ju) Tt-vx^yy-pjui yjkzliik±^^M 

t-^>^lvi l>V<7 7^X3*T?^*TI:i*K7KT HF50mLCeX (3 
, 5-zsyjlsl-ny TtxX^-TV (2. 45g = 0. 0 0 95mo I) £ 

VC-7 0°C*-C)friPL. Cfrl^KiHt^ U ^ix (0. 4g = 0. OlOmol 
) £^MW3G>J JU/FUl/^Vv* vL>— h (1. 37g = 0. 00439mol 

^-e#;u^-t^. M-c-mtaiiLfco mm*\htii&x*foi>)^ a=7T>viv>%:Mtf 

fo-Dtzo T H F<D$\2/' 3 %£m.MffiiTl^-M%t$-&tc.o ^—^)\st 6. 5%H 2 S 
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*liS*te«MgS0 4 -Ctt»Lfco M g S0 4 <D»»«. »«t£3K 
Sfeatt* 2. 9 4 gA<»o < VtffeikLtzo 31 P NMR|:J:|, 

HRfi-14. 9 9M-15. 68ppm (^fffi H 3 P 0 4 (Z^f 6 ) Tf&& 0 - 

mzti&Tt-.^yj >&m±m®i£±3jWfe*J**y * > : i. 2-tfx [ex ( 
3, 5-i>y)\sj-uyjL—)\s) 7txx^-ry] - s-^jUTl-P'O-lf v<h i , 3- 
ex [ex (3, 5-v^jutI-p^x-ju) 7fvx^-ry] -5-:7jU7hP<<>-tf 

1. 2-tfX rex (3. 5-y7^ta7x-^) 7^X7^1 - 5 - Zik^I 9 *V-fc><P^fiE 

*3j-—;7:/tt«1 0 OmLgya U^77X^(:«f h 
7tKP77> (THF) 5 0mLI:jSjBLfcfX (3, 5 - v ^JUTl" □ ? x — 



)[,) 7txX7-< > (4. 35g = 0. 0169mol) &MmT lz])U7Ltz 0 xBiSl:: 
tl^L&^KH (0. 70g = 0. 0 1 75mo I) $±IBvaU>^77X 

1 /3*T*MSLfc«* l-f 3 O m L i*SS 2 0 m L S jD^fco Jf£# 
iU ^I^'JI2 OmL©X-f Jl/tMLfco 

8 0°CSl/0. Imm-CKugel r o h rltMtlxi:, tWof:Sfe 
HM*3. 0 5g^#btlfco 

31 P NMRl:J;^^ ttG4bfrtt£i9 0%£. 1 &t/3tetz 'J ^Sto 
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X7fcX7-< V 1 ^EJUSKJSf &l-f±tfx (3, 5- v?ju>J-p yjL—Ji,) 7\-^y 
-1. 83M-2. 63ppm (^«H 3 P 0 4 lzfcrf &) * »*M $Mb^#!IT? 

i±-4. 02ppm , eaiaLfco 

■J ^ A<hB 3 ? -f >S4«t4ttoft*o H F £Mt± LT* V V > 

BMt»-r-<#r*y. t5Lftl^, iBtt^-(3E)ilR*tiejSA<«L<»b-r«-t 

<z>>iy*e&&o 

t-3, 5DFNB=h7>X-2, [tfX (3, 5 - JU*" P ? x 



t-3FNB=h7>X-2, 3-eX [tfX ( 3 - :7JU7h □ ? x ~ JU) TfvX ? 

>r y y tjh y jutKju^v 

t-2, 5DFNB=h7>X-2, 3-^X [t*X (2, 5 - JU;f P ? x 
t-CF 3 NB=h7>X-2, 3 - ex [ex ( 4 - h 'J ?JU*- □ > ^JU V x 

— ;u) 7fvx^^yy^;u] y;u/Kju^-> 

t-DPNB=h7>X-2, 3 - ex [ex (v^x~;U) 7^X7^ / >fJl/ 

] yjU/Kju^-Vo 

±l:NMR &fem LriE^^I^I^ Lfco ^IBte^tf) 31 PflMXIiJaTOil y 

tfcofc (^rrcDc i 3 ^-e^H 3 po 4 iz^t^) o "cM'h n m r 
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t-3, 5DFNB:-14. 9 5. 79ppm 

t-DPNB:-18. 5 6W-19. 35ppm 
t— 3FNB:— 17. 91M-1 8. 38ppm 
t - p C F 3 N B : - 1 8 . 2Utf-18. 8 5 p p m 

t-2, 5 D FNB : »-3 8 p pm$Wit^*Ifi 0 2 M<D U >Jgm*# 

Sffifil 9-13 

:?T?SBS L o flEffl L fc*«^J«fi &t<d a y -c ft « o 

h^7 U— ^CR h;JI<h LTR h 2 (CO) 2 AcAcXliRh 4 (CO 
) 2 iBtt?-t hJl/X> £f±iAA^£ 0 7h— \s—y&&mL. 1 : 1 H 2 



^»bLt^f)1-^t>Sl : 1H 2 : CO^U>K-et-h^7b-^ 

tLtco itJ±H 2 : CO«rt©l*micJ:yjEJ6a>afT*ia*Lfco I -^*-t?> 

*»f*— ttf=4~8¥Sttfl (94-99. 6%SE«) ^ofc 0 t|— l>— ? 

wo)JE*a)^bf±— *src± i ps i g-eftofcc a£Sibi±~± 1 O c-efto*=o 
i : ua?MDH 2 : c ojta<mn ztizft-si^*. *—mis—?£-£-?mffl<D 

^fXT^PJELfco »*f±1 : 1 H 2 : CO^I^V K^^Hflclfco 

DTI : 1 Zfiy^ K*JEJ6»l::«l&U StBi8SlLt2a<0^O»ES- 

36l=*»Lfco 

-ted. *3§0ji<z>y ju^u^-^iBtt^-r-J:* t FP7t^u*;Mbaj£iiffJh/cfc 
y. 3*jSf±7x^ua±a)««»c«#LrRh/TPP»i!ajtta (5o%tp 

P. 1 1 0°C. 1 2 5 p s i . 1 : 1 H 2 : CO) <Dtti3~2. 0 ftT?fc€> C <t Jb< 
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m*MLtco tt&<DtctblZ7jk-?t. »^}i<Oi*JSS»f±0. 0 2 5m i n~'Tf& 

(i -r^ft K) 3M?ttf±«*trt^fco *maF*tfc«*tfc«»a>«dtf*s ^ 

fco 

k^>x-2. 3-ex rex o-^jua-n^x-ju) Ttvx^y y ^jh y 

2kz£ik±^ (t - 3 FNB) 



5. 5%) t. I : b-TJU^ft KJ± (6 : 8) ©KftOffl^t>-til±He*# 6 
r»€>:h,&C<hA<^£>^Tffc&o k obs l£0. 1 2 2m i n~\ EP*> 

Rh/5 0%T P PO)3Kj5f&-efcofco -OKKO*ttli1 0 0°C. 1 5 0 

ps iflOl : 1H 2 : COt^of: a > ***IE Lfc 

^ JUSiRttfiiS'b < 8 6. 5%fzj£r5< £,iUb;h,&a 

SMfil i o 

k^>x-2. 3-ex rex o. s-^jua-n zx^tj &*2^L>L± 

ZkJ ZikZHik±^ Ct-3. 5 — D FNB) 

«!6«»+<3!)^^>**ijE-r*t8 5%) <h I : b-T^T^t Kit (7. 2) 
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(Dm&<DmJi-'&t}-£l&. 1 0 0°CTf 1 1 0 p s i (D 1 : 1 H 2 : COltt Ltclt 

[Jf^ll]- (0. 1 2 7) rfcofco ^^°^^-^iMtRt4^^-^«44[^T^(i\ * 
o£*il*iSS±:*'>Eil* I : b d £ KMH» 2 *eii8 . 6 0 1 

hv^x-2. 3-ex r^x (4-h'j7Ma>f^7i-^) 

y^JUl ZikZEUidLk (t-CF j NB) 

«l I If* t - C F 3 N BIB^CDt 1 — ^^^f o Sft^RBMil 0 0°Ct I 5 0 
p s i <D2 : 1 H 2 : C OjfCSMS LfcRBHH* 5 T*& o fc 0 ^^VMlE^© 

*>?*-r— ;us«ttf±»8 4. *j*f*»!HRh/TPPR«a>tti 

2fe*efeofc (Rh/TPP0k ob8 =O. 0 2 6m i n 1 LT 0 . 3 2m 



i n~') o I : b-rJU-Tfc Kttf*7 : 1t*ofc 0 3M^£oT[£ (Rtt*4 
9) R h/T P P»i© 2 0e©aiA<«e)*lfcA<, JMBJRtttl : 

SMfil 1 2 

hvVX-2, 3-bfX rex (2, 5-y7Ma7i-^) 7^X7^^^^ 
2kJ ^MsM^ (t-2, 5DFNB) 

»IVf±t-2, 5DFNB0f-^^f o Rh (CO) 2 a c a c £ R h ;JI 

l±3Kj5 0%|Zih*y. ^0)*«»l±2-^-b> (7 1%) T'&ofco I : b- 

^ftfc«JII(DIiGli. t-2, 5 D F N B^rt^^Tt ht hSEW ( a c a 
. acac^^ilfiDRhH, EP*»HRh (CO) (PPh 3 ) 3 S(/Rh 

4 (co) 12 *tt«Lfco 

HRh (CO) (P P h 3 ) 3 £ 1 1 0°C-C 150psiflD1 : 1H 2 :COTf 
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if§2M3) Jb<. iSJSf±ffi<. k^fittO. 01m i n'^^tiRh/ 
T P PjSJSO)3Kj4 0 96fZia*?<i:^ofco R h 4 (CO) 12 * 1 1 0°CT? 1 5 0 p 
s i 0)2 : 1 H 2 : C OT»K«l LfclMIL t KU K □ V ^7 AHftOft 2 feOjSS 

W7Stf1 1 ) o 

Rh (CO) 2 (acac) »*P*JI--3 l^T . a c a ciEtt^-* 

^?20/i L&tf 4 OjE/L0>48%HB F 4 *ftfflLfco H*»*6*K*»*2 
(tK'jKPv^Ail*) tlttt-T HBF 4 2 0 Httacac^ 



1. 2-tfx r^x (3. 5-y7^tP7i-^) /M^-f^l - 5 - Zikzt 9 d VIzV 
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